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Rudget Justifricacion: 


This budget requests supporr for a post-doc, a technician, and a 
labraide. Also requested are sufficient supplies for the two labs to 
perform the necessary eiesue culture, molecular biology, and particle 
bombardmenc work. We estimoate that each of our labs will expend $625 per 
month on expendables. We plan to process and assay & large amount of 
cultured tissues and expect sizeable bills for cedia, plates, 
recdicisotopes, antibedies, etc. Particle bombardment cesets include custom= 
cade nylon macro~projectiles, custom-made nylen cushions, and tungsten and 
gold microprojectiles. Substantial cheaeical cosets ere also anticipated for 
che electron microscope work. Capital equipment funde are principally 
meant te cover particle gun fabrication and modification costs. <A second 
advanced proterype will be fabricated for Dr. Wu's lab using the capital 
equipmenc funds. We find that the particle gun assembly is continuously 
undergoing experimental modification, and that custom-fabrication costs are 
very high. A Cornell user-fee of $2,000 ie required in the second year for 
SEM and TEM studies of bombarded cells (see attached letter from Dr. 
Parthasarathy). Corneil overhead costs and coat sharing ate computed on 
separate sheets. 
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The Use of High-Velociuy Microprojecules forthe Delivery of Foreign Substances into 


Living Cells 
— secrueecerereneneagsanaasovinesannnanpestsinuneNent AAEO ANTICO CLAN CTT A A A 
TAL KLEL, J. C. SANFORD, & D. WOLF 


eens Rt CLL COCA CO AL A 


“Iris demonsrated that high velocity micro-projecules can act as vehicles for the delivery of 
enacromolecules into cells. Using a device termed a parucle gun, small tungsten projecules 
were accelerated to high velocities, allowing them to penetrate plant cell walls and 

+ membranes and enter into the cell's cytoplasm in a nonlethal manner. About 90% of the 
cells ina 1 cm? area of Allium cepa epidermal tissue (about 2000 cells) were observed to 
contain tungsten projectiles in their interiors following bombardment with the particle gua. 
Some tungsten projectiles have sufficient momentum to penetrete A.cepa bulb tssuctoa 
depth of about 120 um and can enter cells as Ceep as the third subepidermal ‘ayer. 
Typically, &0 to 95% of the penetrated cells remained viable and projectiles within cells 
often moved in conjunction with the cytoplasmic stream. Ribonucleic acid isolated from 

robacco mosaic virus was adsorbed to the surface of the tungsten projectiles anc these 
projectiles were accelerated inte A. cepa epidermal ussue. Delivery and expression of the 

RNA was monitored by microscopically examining the cells for the presence of viral 

inclusion bodies after incubating the tissue for 48 h. From 23 t0 44 % of the cells. 
possessing projectiles also harborec viral.inclusions, indicating that the particle gun can 
efficiently celiver nucleic acids to large numbers of cells, in situ, simultaneously. This 
new method of delivering macromolecules into living cells and ussues should have civerse 
scientific applications. 


nner teemeemeemaiintmttttNt Ct ttt LCL COO A CC ANCL On 


T M. Klein, J. C. Sanford, Deparrment of Horticultural Science, New York State 
Agricultural Experiment Station, Comell University, Geneva, NY 14456. 


ED. Wolf, National Research Facility for Submicron Structures, Comell University. 
Ithaca, NY 14653. 
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Methods which faciitate the ransfer of macromolecules into living cells are critical 
ceneue, cytological, and biochemical studies (1). We have developed a 
new meihod for the delis ery of foreign substances into cells which employs a device we 
tema paruci¢ fun. In deve ee this method, we reasoned as follows: 1) small 
project Hes, when accelerated to} high velociues, should be able to pierce cell membranes 
and cell walls and thereby enter the cell’s cytoplasm; 2) lesions at the cell's surface 
resulting trom such penetration could be as small or smaller than lesions resul ans from 
microinject ion (2), and such ieSens pi be capable of rapid self-sealing; 3) the 
iy pete being accelerated into t ll mught consutute the cesired foreign substance itself, 
ae the oo. might ¢ erry the foreig substance on its surface or in its interior, 4) large 
umber oo cells could be affec simultaneously, in situ, with minimal disruption, 
elirruneting 1 the ae for cell me removal, ussue maceration, ia virro cell culture, or 
“mele cell manipulations. 


In order to test this concept, we developed numerous particle acceleration devices. 

The ecceleration device we are currently using is diagramed in Fig. Z4#.This device is 
capable of accelerating tungsten microspheres to velocities of about 430 m sec! (3), About 
0.5 mg b foie n particles (average diameter 4 um, General Electric Corp., Refractory 
Metals Division, Cleve land, OH) is placed on the front surface of a cylindrical nylon 
projecule (§ mm diameter, 6mm length) as a dry powder or in eat sa inZ io 3 ul of 
water. A gun peu ere harge (GY2Z2AC, gray extra light, No.1, Speed Fasteners Ine., 
St Louis, MOQ), detonated with a firing pin, 1s used to accelerate the nylon projectile 
cown the barrel of the device. The tungsten parucles continue toward the target cells 

through 2 small] min aperture in a steel plate. designed to stop the nylon projectile. Target 
cells are placed about 10 to 15 cm from the end of the device. 


We have chosen to use Allin cepa as a model plant species because of its large, 
chloroplast-free epidermal cells which are easily seipped away from bulb scales as a single 
la oe The cf ficiency with which projecules penetrate and enter epidermal cells of this 
species can be reacily. assessed by optical sectioning. Figure 2 shows both the surface and 
inte? nor of an ‘epid ermal cell from an A cepa built scale following bombardment with 
tung ecules 4um in diameter. Several projectiles can be seen on the surface of this 
cell Cg. ai oe focusing into the same cell to a depth of approximately 60 um, it can be 
sien projectile had penereted the cuucle, wall, and membrane of the cell 
and h ad entered the interior of that cell (Fig. 2b¥ Many cells can be bombarded 
leo vane about $0 per centof the cells ina 1 cm? area of A. cepa epidermal 
tissue (about 2000 cells) typically contain projecniles following bombardment. Projectiles 
can also be i PAE in subepidermal ussue following bombardment Projectile velocities 
currenuy attainable with the particle gun permit limited penetration into onion nssue toa 
depth of 120 um, or 4 cell layers. Thus, sufficient kinetic energy 1s produced to allowa 
single microprojectile to pierce 7 cell wall and membrane layers. 


Once in the cell, most (50 to 75%) of the projectiles can be observed to move in 
conju! nCuOR ae the cytoplasmuc stream. The motion of the projectiles is generally smooth 
as opposed to the saltatory movement of small (0.3-0.§ um) particles microinjected into é 
animal 8 (4), In some cases, cytoplasm builds up behind the projectile and, while 
flowing around it, appears to push the projectile foward. In other instances, an 
appreciable amount of ealiea does not accumulate behind the projecule and the 
projecule moves ata rate equivalent to the cytoplasmuc stream with which it ts associated. 
The mechanism causing the motility of these relatively large, dense foreign particles seeins 
parucularly Intn suing and a thorough study of their mouon may provide insights into 
cytoplasmuc sceamung and the transport of organelles in plant cells. 
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Cells can survive penciration by multiple projectiles. Apparently the lesions formed 
by the mucroprejectiles in the cell membrane are sma land seal rapidly. Figure de"shows a 
Vv 


enidermal cell with 9 tungsien parncles in its interior, Up to 29 projectiles have been 


ty ¢ 
eration by a large number of projectiles. Cell survival is 95% or greater among cells 
at 


BF / nae 

containing jess than 1] projectiles while many of the cells that contain larger numbers of 
srojectiles do not survive (Fig. 2).By convolling the quantity of nungsten particles which 
land on the sumace of the cells, the number of projectiles penetrating the tssue can be 


controlled such that high rates of viability can routinely be maintained. Except for the 
resence of the tungsten particles, bombarded cells do not differ visually from untreated 
lis and remain viable for as long as ussue which was not bombarded (up to 2 weeks). 


RNA was isolated (S) from tobacco mosaic virus (TMV) strain U, and adsorbed to 
the surface of 4 um tungsten projectiles. To accomplish the adsorption, 2 ul of a TMV- 
RNA solution (2 ug of RNA per microliter of distilled water) was added to 18 ulofa 
suspension of tungsien projectiles (0.01 ¢ of tungsten per millileter of disulled water). The 
RNA was precipitgied by the addiuon of 7.5 ul of 20.25 M CaCl, solution and the 
resulting suspension was centrifuged for 30 min at 13,000 g. The particles were 
resuspended and 3 ul of the suspension was placed on the front surface of the nylon 
projecule. Centrifugation brings the RNA precipitate into close association with the 
tungsten Surfaces und results in uniform adsarpuon which can be visualized by staining 
with the fluorescent dve DAPI (6) (Fig. 47°A similar technique has been used to adsorb 
DNA to the surface of the tungsten parucles. Such DAPI-DNA labeled tungsten particles 
have been observed to fluoresce in onion epidermal cells following bombardment 
demonstrating the effective delivery of DNA into these cells. Once inthe cell, projectiles 
fluoresce for only a short time, suggesting that maternal diffuses from the suriace of the 
sphere. 


TMV-RNA coated projecules were used to bombard A. cepa epidermal tissue with 


cells for the presence of viral inclusion bodies (Fig. £{‘which are crystalized virus particles 
that often take the form of hexagonal plates or clusters of such plates (7). About 30 to 40% 


of the cells containing projectiles (or nearly 30% of the total number of cells) in a 1 cms 
area of tissue contained inclusion bodies (Table 1). These distinctive crystalline inclusions 
have never been observed in the thousands of cells we have examined in unbombarded 

tissue or in Ussue bombarded with naked projectiles. As an additional control, TMV-RNA 
was precipitated with CaCl, as described above, except the tungsten particles were not 
included in the preparation. The resulting suspension was spread with u glass rod overa 1 
cm? area of A. cepa epidermal tissue either before or after bombardment with naked 

spheres. Inclusion bodies were not observed in these samples indicating that the RNA did 

not simply enter the cells through openings formed by the passage of the spheres through 

the cell wall. In addition, inclusion bocies were not observed in A.ccpa epidermal cells 

after TMV-RNA coated projectiles (30 ul of a preparation produced as described above) 

were spread overa 1 cm? area of tissue with a glass rod. These results clearly show that - 
the particle gun can deliver nucleic acids in a biologically active form to a large number of 

cells simultaneously. The rates of infection observed here are comparable to that found for 
TMV-RNA delivery to protoplasts by liposome uptake (8) or electroporauon (9). 


| The particle gun should offer several significant advantages for delivering nucleie 
acids to plant cells and may be of particular value for species that cannot be gencucally 
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oven useful for the production of whole, wanstormed plants of Graminaceous 
es tO imponant monocots is currently limited by the restricted host range of 
1) 


_ Genes have been transferred to protoplasts of Triticum monococciwn and 


whole plants from protoplasts. One appealing feature of the particle gun is that it allows 
treatment of cells whose walls are intact. Because the obstacle of regenerating whole plants 


may be facilitated. Furihermore, delivery of nucleic acids to plant cells by the parncle gun 
should not be harmmpere 
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In addition to having potential value for the delivery of nucleic acids into plant cells, 
the particle gun may be a useful tool for numerous other applications, such as animal cell 
rensformation. and the intracellular delivery of a wide range of biologically significant 
molecules (i.¢., antibodies and enzymes) suitable for a variety of studies on diverse cell 
ty pes. 
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Table 1. Percentof A. cepa epidermal cells containing. TMV inclusion bodies following 
bombardment with projectiles to which TMV-RNA was previously adsorbed. About 50 
microscope fields at 500x were observed for each piece of tissue 48h after bombardment of 
21cm? area of issue. 
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DISTRICT COURT 


NORTHERN DISTRICT OF ILLINOIS 


WESTERN DIVISION 


DEKALB GENETICS 
CORPORATION, 
Plaintiff, 


VS & 
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CIBA~-GEIGY CORPORATION, and: 


MYCOGEN CORPORATION, 
including its operating 
Subsidiaries AGRIGENETICS, 
INC. (d/b/a MYCOGEN SEEDS) 
and MYCOGEN PLANT SCIENCE, 
1, INC. , : 


Defendants. 
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‘Washington, D.C. at the offices of Dr. Sally 3. 


Rockey, $01 D Street, S.W., at 9:00 a.m. before 


BRENDA M. SMONSKEY, a Notary Public within and for 


‘the District of Columbia, when were present on behalf 


prastarereeantertattarne 


of the respective parties: 


RICHARD A. NAKASHIMA, ESQ. 
Arnold, White & Durkee 
1900 One American Center 
600 eorarece Avenue | 
Austin, Texas 78701 
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On behalf of Plaintiff DeKalb Genetics 
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(312) 641-3100 


On behalf of Defendant Ciba-Geigy 


M. HOWARD SILVERSTEIN, ESQ. 

Office of General Counsel 

United States Department of 
Agriculture 

Washington, D. C. 20250-1400. 

(202) 720-5474 


On behalf of the Deponent 
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BMS 


cesrerer i 


Aan 


regulations to ensure the costs of the grant are 
appropriate and reasonable. 

Once it is signed in that shop, it becomes 
an award and the paperwork is sent eb the institution 
who applied for the grant. 

At that petue, Chen, the grant in 1986-1987 - 
would have appeared in public in the red book, which 
is in this document here which describes the title of 
the Grant, the institution and the applicant’s name. 

Q Once a grant is funded, does the USDA list 
the grant by title, institution, and investigator’s 
name, and proposal number in any publication? 

A Yes. That is -- in 1986-1987 it was 
referred to as the "red book," which the official 
title, the "Food _— Agriculture Competitively 
Awarded Research and Education Grants," fiscal year 
986 OF * 87. 

MR. NAKASHIMA: I will object to that last 
question as vague in its use of the word 
"publication." | 

THE WITNESS: We do have questions about 


that later. 


ACE-FEDERAL REPORTERS, INC. 


Nationwide Coverage 
202-347-3700 410-484-2550 
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CR | 
BMS 
12 
a, | Q Are you familiar with the "Food and 
2 | Agriculture Competitively Awarded Research and 
3 | Education Grants" book, (a/k/a the "red book")? 
4 A Yes. 
5 . Q Is that published by the USDA? 
6 A Yes. 
7 | Q Was it being published by the USDA in 
8 1986-1987? 
3 ‘ = 7 tes i ‘ =. “4 
10 Q Was the "red book" available to the public 
see in 1986-1987? | 
12 A Yes. 
2 QO” Describe how a member of the public could 


14 | obtain a copy of a grant listed in the red book in 


LS 1986. 

a6 A Do you mean a copy of the red book itself 
17 ; Or the grant itself? 

18 MR. NAKASHIMA: I don’t think we can 

19 | etaiey 2h oe 





20 MR. VAN DYKE: I don’t think we can clarify 


21 it, Doctor. 


22 THE WITNESS: They would have to go through 
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Freedom of Information to receive a copy. 

Q Are you familiar with the use of the 
Freedom of Information Act ("FOIA"), 45 CFR Section 
612 et seq. to obtain copies of grant proposals that 
were funded and listed in the red book? 

MR. SILVERSTEIN: I have a problem with 
that question. 45 CFR Section 612 et seq. is not the 
FOIA. 

MR. VAN DYKE: I can certainly represent to 
you that she can snewer it with or “enoue that. I 
can delete that portion for the purpose of the 
question with you, Howard, but I can’t alter eo 
here. 

THE WITNESS: Iam familiar with it. 

QO Referring to Exhibit "B® attached, can you 
identify this document? What is it? 

A It 1s an application for funding from our 
program. 

MR. NAKASHIMA: I object to the last 
question on foundation. Also, for the record, it 
appears that some redactions have been made in this 


document. 
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14 

Q Referring to Exhibit "C" attached, can you 
identify this document? What is it? 

A This is the red book. 

Q Turning your attention to page 46 of 
Exhibit "C," is Proposal No. 8601836 by Dr. John 
Sanford of Cornell University indexed by title, 
institution and investigator’s name and proposal 
number? 

A What was the question? 

Q Turning your attention to page 46 of 
Bano it "Ce <+ 

A Oh, yes. Is it indexed? Yes, it is. 

Q How could the public have gotten a copy of 


Proposal No. 8601836 after finding it indexed in the 
1987 red book? 

MR. NAKASHIMA: Objection; presumes facts 
not in evidence and foundation. 

THE WITNESS: Do I answer that? 

MR. VAN DYKE: Yes. 


THE WITNESS: By going through Freedom of 


| Information. 


MR. VAN DYKE: Thank you, Doctor. 
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s Page. z Page 4f 
- Restricied Confidenual Video Deposition of PAUL i Finnegan Henderson. representing defendant Syngenta 
2 CHRISTOU, called for examination pursuant to notice 2 Seeds and Syngenta Biotechnology. 
3 of deposition. on Friday, December 9, 2008, in 3 MS. JOHNSON: Jennifer Johnson of Finnegan 
4 Washington, DC, at the offices of Finnegan, 4 Henderson, also representing defendants. 
S Henderson. Furabow. Garrett & Dunner, 90] New York 08:59:09 5 VIDEO OPERATOR: Thank you. Will the 
6 Avenue NW. at $:58.a.m., before CARMEN SMITH. a | 6 court reporter please swear in the witness. 
7 Notary Public within and for the Distnct of | 7 Whereupon, 
8 Columbia. when were present on behalf of the | 8 PAUL CHRISTOU 
9 = respective parties: - 9 was called as a witness and. having first been duly 
i9 a 608:59:2110 sworn, was examined and testified as fo!lows: 
14 JHOMAS MILLER, ESQ. i 11 EXAMINATION 
12 Howrey LLP 12 BY MR. MILLER: 
i 1}1}] Louisiana, 25th Floor 13 Q Could you tell us your full name and your 
14 Houston, Texas 77002-5242 | 14 current residence address. piease. 
25 713-787-1483 POS¢S0s2515 A My name is Paul Christou. and | reside in 
16 On behalf of Plaintiffs | 16 the city of Licida. Spain. 
17 . 17 Q_ I'm going to hand you, to begin the 
18 JENNIFER A. JOHNSON, Ph.D., ESQ. 18 deposition, what I've marked as Exhibits 1 and 2. 
19 MICHAEL FLIBBERT, ESQ. | 19 (Christou Exhibits ] and 2 idenufied.) 
20 SANYA SUKDUANG, ESQ. ,08:59:4320 THE WITNESS: Thank you. 
22 Finnegan Henderson Farabow Garret & Dunner 2i BY MR. MILLER: 
ee 901 New York Avenue NW 22 Q Are those copies of the experi reports 
23 Washington, DC 20001-4413 23 that you have submitted in this case. Dr. Christou? 
24 202-408-4377 | 24 A Yes, they are. 
25 On behalf of Defendants 08:59:5025 MR. SUKDUANG: And Tom, before we go on, I 
Page 24 Page 5 H 
1 PROCEEDINGS | 1 just want to mark this transcript restricted 
2 VIDEO OPERATOR: On the record with tape | 2 confidential, subject to the protective order. 
3. number I of the videotaped deposition of Paul 3 BY MR. MILLER: 
4  Christou. taken on behalf of the plainuff in the : 4 Q Hf you would Jook at the firsi exhibit, 
{08:57:29 5 matter of Monsanto Company and Monsanto Technology 09:90:00 5 Exhibit 1, there’s a copy of your CV attached to it. 
6 LLC versus Syngenta Seeds. Incorporated and Syngenta 6 And my question to you simply is, is that a correct 
7 Biotechnology, Incorporated, Civil Action Number 7 ~~ copy of your current CV? I believe it's Exhibit A. 
8  04-305-SLR. and in the matter of DeKalb Genetics 8 A Yes. I'm pretty sure it is. other than 
9 Corporation versus Syngenta Seeds, Incorporated and | 9 perhaps a few recent publications that may have come 
08:57:5810 Syngenta Biotechnology, Incorporated, Civil Action 09:C0:2410 out or perhaps another two or three lectures I've 
11. Number 1:05 CV 355-SLR. in the United States : 11. given over the Jast month or so, | think, at 
12 District Court for the District of Delaware. | 12 national meetings, but other than that. 1 believe 
13 This deposition is being held at the law 13. it's correct. 
14 offices of Finnegan Henderson, Jocated at 901 New 14 Q Where are you currently employed? 
08:58:2315 York Avenue, Northwest, in Washington, D.C., on O9-00:4215 A I}'m employed by the Catalan government, 
16 December 9, 2005 at approximately 8:58 am. 16 which is the regional government in a province in 
17 My name is T.J. O'Toole, | am the i 17 Spain, and ] work at the Agricultural University of 
18. certified legal video specialist, representing | 18 the city of Lleida. 
19 Sunbelt Reporting and Litigation Services. The i 19 Q_ And what's your position there? 
08:58:4320 court reporter is Carmen Smith. | 09:01:9226 A 1m a research professor. 
2 _ Will counsel please identify themselves | 21 Q What research do you do? 
22 and indicate which parties they represent. 22 A I conduct research generally in the area 
23 MR. MILLER: Tom Miller with Howrey, and | 23 = of plant biotechnology, with special emphasis on the 
24  |'mrepresenting plaintiffs Monsanto and DeKalb. 24 genetic transformation of cereal crops, primarily 
825825825 MR. SUKDUANG: . Sanya Sukduang, with | 09:01:2325 maze, rice and wheat. I'm interested in the 
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Page 90 


148. 

A Okay. 

Q Do you see that, beginning at line 4. 
you're being asked questions about the August 1988 
time period of the MS project ee 

A Yes, | do. 

Q_ And then the question is eone at line 10, 
"The use of hygromycin as a selection agent was 
known as of the time of this proposal: correct?" 

And you answer, "For com?" 

Then the question is, “To try it for 
com.” 

Then you answer, "To try in corn." 

And then you say, “lf 1 remember 
correctly, and ] may not, the other papers I have 
seen do not use hygromycin. The others use 
kanamycin or PPT or ALS. Isn't that so?” 

Do you see that? 

A Yes, } do. 

Q Do you have any reason to disagree with 
that tesumony? 

A Not at all. 

QO Soas of today and as of this ume that 
you testified in 2004, you were not aware of any 
publications that reported the use of hygromycin as 


Page 31 


a selection agent for corn: right? 

A That is -- that is correct. Thank you for 
refreshing my memory. 

QO I know this is difficult, ] keep jumping 
around, but ] have to jump again. 

A No, it's no problem. 

Q. Go back to your Exhibit | report. 

A Can I put 13 away? 

Q Yes, for the time being, yes. 

Go to page 24, please. And there's a 
footnote at the bottom of that page in which you say 
that you disagree with the proposition that 
simultaneous conception and reduction to pracuce 
applies to claims 4 to 5 of the ‘880 patent. Do you 
see that? 

A Yes, I do. 

Q And you say you disagree for the reasons 
expressed in the following paragraphs. Which 
paragraphs are you referring to, and what are your 
reasons for disagreeing that simultaneous conception 
and reduction to practice applies? 

A May I take a moment to -- 

2) YS. 7 

A -- review this? It may take me a minute 
or two, if it's okay. 
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That's fine. 
(Witness reviewed the document.) 
A Yes. The paragraphs | refer to are the 
ones that make reference to the work of Sanford and | 


Q 


Klein, starting with the USDA grant application and 


all subsequent paragraphs that delineate the steps 
that Klein was involved in up to the point when he 
developed fertile transgenic com. 

Q Okay. And you're talking about, 
basically, section A, beginning on page 25? 

A Section A, and J haven't reviewed B or C. 

Q Well, B doesn't concern Klein. 

A That is true. 

Q Okay. So are you really talking about 
section A? 

A Primaniy, yes. 

© Then summarize for me what your reasons 
are for concluding that simultaneous conception and 
reduction to practice does not apply to claims 4 to 
> 

A Again, ll do that based on my own 
understanding and not -- 

Q Sure. 

A -- involving any Jegal pnnciples. 

Q Understood. 


Page 92 if 


A Okay. I recall reviewing the Sanford and : 
Klein USDA proposal in some detail, and I noted that } 
in that proposal, Drs. Sanford and Kjein addressed 
what | consider to be the elements that ] would view 
as being important in -- on the way to achieving 
fertile transgenic corn. That is what ] would like 
io say for the USDA grant application. 

And then subsequently. if we look at the 
papers that | cited in the subsequent paragraphs, 
what these papers indicate is that Sanford and -- 
primarily Klein, rather. followed -- started out 
with the procedure that was disclosed in the USDA 
grant application and went through and achieved 
specific milestones which | consider significant in 
getting to fertile transgenic corn. 

On the way. he and his collaborators had 
to alter parameters, but in my mind, J] appreciate 
the fact that the original idea and the methodology 
within reason is laid out in the USDA grant 
application. 

So to summarize, I believe that at the 
time the grant application was submitted, Sanford’ 
and Klein had in mind the procedure that would -- or 
the methodology that would lead them to fertile 
transgenic corn. 
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Page 146 Page 148 
1 incorrect: is that right? 1 name genotypes. either in the grant application or 
2 A Can you please repeat that? 2 in Dr. Fromm’s paper. 
3 Q Hf the cour decides that hygromycin is a : QO You previously agreed with me that there 
4 herbicide. then your opinion that Lundquist and 4 was a substantial difference between Lype | callus 
13:37:59 5° Walters did aot conceive of a method of making 13:46:58 5  andtape 2 callus for purposes of their use in corm | 
6 herbicide-resistant corn is incorrect? 6 transformation: is that night? 
7 A No.1! would not agree with that. because ia A I certainly did. 
8 if -- and Jet’s assume that the court decides that 8 Q Okay. 
9 hygromycin is a herbicide. Then if we -- then along g A Yes. 
13:238:1910 the same lines. we should also accept that kanamycin 13:41:0510 Q And the H99 and PAQ1 genotypes that are 
12 is also a herbicide. 11. described in the grant application produce a type | 
12 So if | apply linear logic. | would say 12 callus. whereas the genotypes that are described in 
13 kanamycin -- hygromycin is a herbicide. kanamycin is 13. the Fromm article. Exhibit 18. produce type 2 
14 a herbicide. kanamycin is disclosed in the grant 14 — callus; is that nght? 
(13:38:3415 application. | Lia leee ia MR. SUKDUANG: Objection; compound. 
16 So] would sull maintain that my position 16 THE WITNESS: | agree. 
17 is correct. 17 BY MR. MILLER: 
18 Q You testified previously that kanamycin Le Q You agree thai the target tissues that i 
19 has never been used as a selective marker to make i 19 were bombarded by the USDA reported in Exhibit 18 | 
13:238:4720 fertile transgeme com: nght? 12:41:5220 were not covered with a layer of water and they were 
au A ‘Thal is correct. 21 not embedded in alginate: is thal right? 
22 Q Okay. Okay. Now, let's go over the 22 A i would have to agree with that, yes. 
23. © differences between materials that were disclosed in 23 Q And would you also agree that the vectors 
24 the grant application and what's described in the 24 that were reported in Exhibit 18 that were used by 
13:39:0925 Exhibit 18 article. /13:42:1625 Dr. Fromm and his group were not the same vectors | 
Page 147 | Page 149 | 
1 A Okay. 1 that were reported in the grant applicauion? 
2 Q The two corn genotypes that were described 2 A lalso agree. 
3. jn the grant application were H99 and PAQ1; right? = Q Would you also agree that the selectable 
4 A Yes, that is correct. 4 marker that was reported in the grant application, 
13:39:29 5 Q Okay. The grant application did not | 13:42:36 5 the neo gene, was different from the selectable 
6 mention the genotypes that are descnbed in the 6 markers that were used in the work that's described 
7 Exhibit 18 article that were used at the USDA; is | 7 in Exhibit 18, the bar gene and the ALS gene? 
8 that right? And I'll refer to you specifically what 8 A Certainly agree that the selectable marker 
9 j'mtalking about. 9 was different, so -- sorry. 
13:39:5010 A. Okay. 113:42:5510 Q Go ahead. 
11 “Q. On the second page in the left column of | 11 A’ However, what is material to me, again, is 
12. Exhibit 18 it states that Fromm and his group used | 12. the use of a selectable marker. 
13 - B73 by A188 or B73 by A188 derivative. Do you see i Q Were the selection conditions that : 
14 that? | 14 Dr. Fromm's group used different from the selection : 
13:40:0715 A Yes, I do. 13:43:0915 conditions that are described in the grant 
16 Q Those were not described in the grant 16 application? 
17 application. 7 A Could you qualify, please, what you mean 
18 A. That is correct. However, in my mind, 18 by “different”? 
) 19 that is not a material differencé because the key 13 Q  I'mtalking about the time -- duration of 
43:40:23 20 . words here -- the key word here is “embryogenic,” 13:43:2320 selection, the timing of the selection, the. 
21. which in my mind translates to regenerable. And i 21 concentration of the selection agent. Were those 
22 both the grant application and Dr. Fromm's paper 22 things all different as between Exhibit 18, the 
23 used regenerable cujtures. And in my mind, this is 23 Fromm article, and the grant application? 
24 the key. 24 A lunderstand. Thank you. Yes, of course 
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Page 150 | Page 152 
1 surprising, because people invol ved in geneuc 1. show that he worked continuously? 
2 transformation of any plant would use variations of 2 A Yes. | agree with that. 
3 different conditions for each different selectable 3 QO Allright. Now, the publications that 
4 marker. | 4 you're relying on are the publications cited in this 
13:44:00 5 And this is why we carry out what we call / 13:47:53 5 — section of your report: night? 
6 kill curves. which not only determine the Ievel of 6 A That 1s correct. 
7 the selectable -- the selective agent we will use in 7 Q And what you're citing in this section of 
8  atransformation experiment. which vanes from 8 your report is a 1987 publication. which is in 
8 compound to compound. but also we test the uming 9 paragraph 87; nght? 
43:44:1810 ‘and the devclopmental siage of the ussue we are | 13:48:0910 A - I'msorry, 87? 
11. going to lest. aa Q. 87. 
12 So by default. if the selectable agent -- cer A That is correct. 
13. jf the selective agent is different. the conditions i2 Q And you're relying on an ‘88 -- 1988 
14 would also néed to be different. 14 article that you cite in paragraph 88; correct” 
13:44:4615 ~Q. Okay. Now | wani you to lum to another '43:48:3415 A ‘That is correct. 
46 section of your report. and itis -- it's paragraph 16 QO You're relying on another 1988 article 
17 97. Inthe last two lines of thal paragraph, you 17 that you cite in paragraph 89 of your report; nght? 
18 indicate that “Klein. as evidenced by his | 18 A That 1s correct. 
19 publications, continuously worked toward his goal | 19 Q You're relying on an article from 1989 
123:45:4120 during the intervening period.” and J believe by '13:48:5220 that you cite in paragraph 92 of your report: neh? 
21. that you mean the period irom February 1986 to 1990; a1 A see that, yes. 
22 is that right? | 22 Q And then finally, you're relying on the 
23 A That is correct. yes. i 23 1990 paper, Exhibit 18 that we just marked that you 
24 Q What evidence are you relying on for your | 24 cite in paragraph 93; nght? 
143-45:5825 assertion that he worked continuously during the 222 49:0925 A That is accurate. : 
; ot 
Page 151] Page 153], 
1 period February 1950 to 1990? . Q Okay. So those are all of the articles : 
2 A Okay. J believe all the evidence is shown | 2 that you're relying on: nght? 
3 jn this section of my expert report, and I'll be 3 A Thatis correct. That is correct. 
4 happy to summarize that evidence for you, if you 4 Q. That's five articles: nght? 
113:46:205 would like me to do so. } 13:49:20 5 A Fine. 
6 Q. Are you relying on Dr. Klein's articles to 6 Q You have no way of knowing. based on those 
7 show that he worked continuously? i 7 articles. whether Dr. Kiein had a six-month hiatus 
8 MR. SUKDUANG: Dr. Christou, if you need 8 from his efforts during the years February 1986 
9 toreview your expert report, please do so. | 9 through 1990, do you? 
46:5110 THE WITNESS: I'm relying on all the 13:49:3710 A No, 1 do not. 
41. information that I've cited in the relevant 11 Q Did you review any scientific reports or 
12 paragraphs of my expert report in this section, that | 12 laboratory notebooks to support your opinion that 
43 would include Dr. Klein’s papers, plus all the other 13. Dr. Klein worked continuously from February 1986 to 
14 evidence that I've cited in this section. 14 1990 to produce fertile transgenic corn? 
13:47:0915 BY MR. MILLER: » | 7325020515 MR. SUKDUANG: Objection; compound. 
16 Q What other evidence? 16 THE WITNESS: I do not believe so. 
17 A. Forexample, deposition testimony of : 17 BY MR. MILLER: 
18 either Dr. Klein or Dr. Fromm, things of that 18 Q Could you find Exhibit 3, please? That's 
19 nature. 19 Dr. Fromm’s report. | 
1324722726 Q Well, | note in paragraph 97 of your 1235023326 A I've got it. 
21 report, you say that "as evidenced by his” 22 Q Previously you tesufied you couldn't 
22 publications, he worked continuously toward this 22 remember whether you've reviewed that report; right? 
23 goal”; correct? 23 A Yes. | 
24 A That is correct. 24 Q. Were you told by your counse] that 
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fig. 3 Tame coune of phosphorylation of adenylate cyclase by 
protein dinase ©. Sue marker, Af, 
Mécthods Bovine brain (caudate! adenylate cyciase was punhed 
bs modificanen'! of the procedures Gescribed in Fig Elegend The 
final matenal was >95% pure as judged by ats specie acinvity 
Lid ymolmia leg!) and SDS-PAGE! The 160K pepaide of 
adenylate Cyclase obtained by this procedure was ancubated with 
provein kinase C an the presence of 1OmM Tris HCl p72, 
LOG mM NSCH Gmbd BETH, OC imide Cat, OF meg mi”! phos- 
sShaudytsenne, 2$mM Nal PO, 6.1 mM TRA and COS mM [y 
"PIATP I~ 2.$00¢ pons pol”) at 25°C far the indicated pe rcods, 
The protein tinase C was peepared, as deserted by Uchida cf of, 
from porcine brain’’. Because the adenylate cyclase was slored in 
SmM Teeen 60, phosphorylation reactions were conduaed in 
mised micelles (phosphaucylaenne/ Tween 60) and ike TPA Con- 
centration (0) mad) was chosen io give >) tociecule of TEA per 
nucelli¢. The kinase acowity was >9S% dependeni on CaCi,, phos: 
phatdylserine and TPA and the preparation was free of CARSP., 
COMP. of Ca°‘/calmodulin-dependent protein kinase acuivity, 
Reacuons were stopped by dilution with ice-cold 100 mM Nacl. 
1GmM Tns-HOl, pH 2.4 and phosphorylaicd samples were further 
punficd on a OS ml wheat-germ aggivtimin-agarose Column 10 
remove Conlaminatling phosphoproteins. The samples were then 
clemrrophoresed on a b% SDS polyacrylamide gel After drying 
and avloradiography the gels @ere cul and Counted to Scie¢nmine 
the storhiometry. 


other hand, Nabika eral”? have found that in vascular smooth 
muscle cells, angiotensin IH also enhances cyclic AMP accumiu- 
lation stimulated by isoprenaline and vasoactive intestinal pep: 
tide To probe the possible physiological significance of the 
phosphorylation mechanism proposed here, such cell systems 
might be useful models. They could be used to clamine Girectly 
whether eflects on responsiveness of adenylate cyclase mediated 
by receptors coupled to phosphatidylinosiol breakdown can be 
conelated with phosphorylation of the enzyme. Together with 
previous findings on the regulation of receptor function by 
phosphorylation’, the results presented in this paper delineate 
funher the compleany and variety of miechanisms that have 
evolved to regulate cellular sensitivity to hormone and Crug 


actions. 
We thank Donna Addison for help with the manuscapt and 
Dr &. & Seamon, NIH, for the 19-dideoayforskolin 
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High-velocity microprojectiles for 
delivering nucleic acids into living cclls 
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We report here 2 povel phenomenon, namely that pucleic acids 
can te delivered into plaot cells using high-velocity microprojec- 
tiles. This research was conducted ic the hope of circunveotiog 
some of the inherent limitations of existing methods for delivering 
DNA isto plant cells’. After being accelerated, small tungsten 
particles (microprojeciiles) pierce cell walls and menbrapes aod 
enter intact plaot cells wlibout billleg them, Microprojectiles were 
used to carry RNA or DNA eto epidermal tissue of onion sad 
these molecules were subsequently expressed genetically. This 
approach can thecefore be used to study the transient er pression 
of foreign genes in ao intact Cissue. It remaios to be shown that 
smaller cell types, 5 are found in regenerable plant Ussues, Cap 
be stably transformed by this method. If this proves possible, it 
would appear to provide a broadly applicable transformation 
mechanism capable of circumventing the hosi-range restrictions 
of Agroboctenam temefacieas', ang the regeneration problems of 
protoplast transformation”. 

Several devices for accelerating small panicles to high 
velooties have been designed and tested’. The device {panicle 
gun) illustrated in Fig. Lo was used to accelerate tungsicn micro- 
projectiles (sphencal panicles 4pm in diameter) into intact 
epiderinal cells of Afltum cepo (onion) (Fig. 1d and c}). Many 
cells can be bombarded simultancously and about 90% of the 
cells in a Jecm? of A cepo epidermal ussue (~ 2,000 cells) 
typically contain microprojectiles following bombardment. Cells 
from A. cepa can survive penetration by many microprajeciles 
(Fig 1d). However, the viability of cells (as detennined by the 
maintenance of cyloplasmic streaming for at least 24h after 
bombardment) is adversely aflecied by penetration by a large 
number of microprojyecules (Feg. 2). 

To demonstrate that nucleic acid can be delivered into cells 
by this method, RNA isolaicd from tobacco mosaic virus (TMV) 
strain U, was adsorbed to the surface of 4 -pm tungsten panicles 
before their acceleration into A cepa cells Expression of the 
viral RNA was monitored by examining the bombarded cells 
microscopically for the Pesonee of viral inclusion bodies (crys- 
tallized virus parucles’) 3 days after treatment Crystalline 
riaterial, in the form of hexagonal plates, round plates and 
needles, was observed in the cvioplasm and vacuole of 30-40%. 
of the cells that contained microprojectiles (Table 1). These 
distinctive crystalline inclusions were never observed in un- 
bombarded tissue or in tissue bombarded with microprojectiles 
containing no nucleic aad The observed percentage of cells 


: rt 
expressing TMV following bombardnicnt was comparable to 54 
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